Introduction: Due to high fertility rates, low access to emergency obstetric care, and the poor quality of that care, obstetric fistula is relatively widespread in Niger.
Introduction
Obstetric fistula, a maternal childbirth injury that results in chronic incontinence, affects an estimated 1 to 3.5 million women in resource-poor countries.
1,2 Obstetric fistula is caused by prolonged, obstructed labor unrelieved by medical intervention such as cesarean section. The protracted pressure of the fetal head against a woman's pelvic tissues produces an ischemic injury that leads to fistula formation between the vagina and bladder and/or between the vagina and rectum, resulting in chronic incontinence of urine and/or feces. There has been no need for a specialized fistula hospital in the United States for over 100 years. Yet, due to high fertility rates, low access to emergency obstetric care, and the generally-poor quality of that care, obstetric fistula is relatively widespread in much of sub-Saharan Africa, particularly in the West African country of Niger. Niger has the world's highest total fertility rate of 7.6 births per woman 3 and is ranked by the United Nations Development Programme 188/188, situating it as the least developed country in the world. 4 This confluence of pronatalism and poverty results in predictably poor maternal health outcomes.
In Niger, 1 in 23 women are expected to die in their lifetimes from pregnancyrelated causes. 5 For every woman who dies from obstetric complications in Niger, approximately ten more suffer from severe acute maternal morbidity. 6 Obstructed labor, the cause of obstetric fistula, is the leading cause of maternal morbidity in Niger. 6 Although there are few reliable estimates, Niger is believed to have one of the highest rates of obstetric fistula incidence in the world, between 700 and 800 new cases per year. 7, 8 Although historically inaccessible to women, fistula repair surgeries are becoming more accessible in much of Niger and throughout subSaharan Africa due to a relatively recent increase in international attention, interest, and funding.
This article examines the demographic and ethnic profile of 100 women seeking treatment at four fistula centers in rural and urban Niger. Specifically, the findings related to women's reproductive and marital histories, as well as their clinical experiences, are analyzed. Women in Niger have similar demographics with respect to their lack of formalized education, rural residence, and poverty. However, women with fistula in Niger are also diverse in their age, parity, marital status, and their experiences living with fistula. Women seeking treatment for their fistulas in Niger generally have poor surgical outcomes and experience long waittimes at fistula centers. There is, however, a marked diversity in the quality of care between fistula centers in Niger.
Materials & Methods
This fieldwork was carried out over the course of one year (2013) plus two additional summers (2011, 2014) This study adopted a mixed-methods approach to data collection. Information was gathered on marital and reproductive histories as well as fistula and treatment-seeking experiences. Quantitative data were captured through multiple standardized surveys. These included a comprehensive demographic survey and a modified version of the HIV/AIDS Stigma Instrument, or HASI-P, used to measure fistula-related social stigma. 9 Qualitative data were captured through a breadth of standard ethnographic methodologies including participant observation, focus groups, and most-importantly, in-depth interviews with one hundred women with fistula as well as with thirty-eight family members, husbands, and fistula professionals.
Although attempts were made to include a diverse range of experiences, the sample was not universal. Women were purposively sampled based on a range of factors including linguistic abilities, familiarity and comfort with researcher, and desire to participate. Clinical diagnosis was not an inclusion criterion (as Dimol did not have access to qualified specialists), neither was age nor nationality. Family members, husbands, and fistula professionals were purposively sampled based on a range of factors including linguistic ability, desire to participate, access (for family members, distance from home to fistula center), and specialized knowledge (for experts). Interviews were voice recorded and surveys were collected using paper forms and recorded and stored in a Microsoft Excel database. Textual data such as interview notes and field notes were transcribed, systematically coded, and analyzed using the qualitative analysis software package MAXQDA.
Results
The one hundred women in the study are relatively homogeneous in educational attainment, rural residence, and religion. All of the women identified as Muslim, and all but three came from rural villages. However, these women also reflect marked diversity in ethnicity, age, marital situation, parity, length of time living with fistula, and surgical history and outcomes. The 100 women sampled represented six ethnic groups, and all results are reported by ethnic identification.
Compared to many West African countries, Niger is relatively ethnically homogenous, composed of only seven main ethnic groups. According to the 2010 Nigerien Government census, the largest ethnic group in Niger is the Hausa, constituting more than half (56%) of Niger's population, followed by the Zarma, or the closely associated ethnic group, the Songhai (21% of the population). Both the Hausa and Zarma are sedentary farmers, living primarily in the arable southern tier of Niger (although the Zarma live predominantly in the west of the country while the Hausa regions are found in the central and east of Niger). The remainder of Nigerien people are nomadic, seminomadic, or historically nomadic pastoralists, including the Tuareg (primarily found in the north of Niger) constituting 9% of Niger's population, the Fulani (dispersed throughout the country) who compose 9% of the population, the Kanuri (found in the far east of the country) who constitute 5%, and the Toubou and Diffa Arabs (as well as other small minority groups) who together make up about 1% of Niger's remaining population.
Of the 100 women with fistula included in this study, 41 were Hausa, 31 were Zarma or Songhai, 14 were Tuareg, 8 were Fulani, 5 Kanuri, and 1 was Mossinke from Mali. Although women's ethnic identities were not considered in developing the research sample, the research sample is fairly representative of the population. Hausa women were slightly under-represented and Zarma women slightly over-represented in the sample as three of the four fistula centers were located in the capital of Niamey, which is Zarma territory. Although women come to the capital from all over the country to seek care, Hausa women in the east and central regions of the country often first seek treatment in regional hospitals or in Nigeria or Chad. For example, in the sample from Danja, located in Hausa territory, 92% of the women identified as Hausa (compared to CNRFO/Lamordé in the capital, where only 18% of the women identified as Hausa). Table 1 shows the basic demographic characteristics of the 100 women in the sample. At the time of initial interview, women ranged from 15-70 years old, with an average age of 31.0 (±10.6). The majority of women (64%) were between 20-35 years old. Women had an average of 0.5 (±1.6) years of education. On average, 89% of the sample had no formal education, which is representative of Nigerien women as a whole, 80% of whom have had no formal education, increasing to 88% among rural women. 3 Unsurprisingly, in the sample, Zarma women tended to be the best educated (with 7 women having primary or secondary education), as they live closest to higher resourced areas near the capital of Niamey, while the Tuareg, Mossinke, and Kanuri -who tend to live in the most remote regions of the country -had no formalized education. Although a couple of women could recognize Arabic suras, none of the women in the sample was literate nor could any speak more than a few words of French, the official language of the country.
Women married between the ages of 10-23 years old (average 15.5 ±2.5), with notable differences by ethnic group. Mossinke and Kanuris averaged 13.8 years (±1.2) at age of first marriage while Tuaregs averaged 17.0 years (±2.0). The sample average of 15.5 years old is just under the national average of 15.7 years old (which dips to 15.5 among the poorest quintile of the population, and to 15.6 among women with no education). 
Number of women 41 (41) 31 (31) 14 (14) 8 (8) 6 (6) 
Average years of education
Age at first marriage *Some totals do not add up to 100 or 100% due to rounding or missing data. **Only the women who were looking for surgery were counted (n=86). Eight women could not estimate how long they had been at the center and so their data were left out of calculations, bringing the total to 78 women. Table 5 . Surgical history and outcomes of 100 women with fistula by fistula center *The centers CNRFO and Lamordé were calculated together due to the movement of women between the two centers. **Dimol did not offer women surgeries, so these women were initially interviewed at Dimol, but underwent surgeries elsewhere, either at CNRFO or out of the country. ***Only the women who were looking for surgery were counted. Eight women could not estimate how long they had been at the center and so their data were left out of calculations.
Discussion
Beyond low levels of formal education, rural residence, high levels of poverty, and demographic characteristics in line with national trends such as ages in marriage and first birth, this study reveals a high level of diversity among the women who develop fistula in Niger.
Although women with fistula are frequently portrayed in media and humanitarian accounts to be teenaged (   10,11 for example), this study demonstrates that more women with fistula were over the age of 44 than under the age of 20, with an average age of 31 years old at time of interview. This may be partially a reflection of the 
Surgical outcome by continence
Wet ( However, several methodological limitations of this study are acknowledged which may influence the findings. First, although attempts were made to include a diversity in age, ethnicity, and experience, the sample was not universal, random, nor representative. Second, as women's surgical outcomes were limited to selfreported experiences of continence, the study could not distinguish incontinence due to repair failure from residual incontinence despite fistula closure (nor could any conclusions about surgical success based on fistula complexity be made). Also, as wait times were recorded at initial interviews, women who had newly arrived to centers (but may have continued to wait at centers for months or even years) artificially decreased average wait times. Finally, women were not systematically followed back home in an attempt to measure degrees of social marginalization and social rupture. As such, women's accounts were subject to recall biases.
Nonetheless, this study uncovers the prolonged and tortuous care-seeking episodes that women with fistula endure. At the time of initial interview, 29% of women had lived with fistula for over six years, ranging from only a few weeks to 50 years, with averages spanning from 5 years among Zarma women to 10.3 years among Fulani women. Twenty-one women had lived with fistula for over a decade, 11 of whom had lived with fistula for over two. The number of women living with fistula for such notable lengths speaks to both issues of access to treatment and the quality of care in Niger. Poor access to high-quality medical intervention at the time of obstetric emergencies is widely acknowledged to be the main factor in Niger's (and much of sub-Saharan Africa's) continued incidence of fistula. Yet, the same problems of access to high-quality, timely care are to blame when it comes to fistula treatment. This research demonstrates that women are not able to consistently access highquality fistula surgeries. They are forced to wait for months or even years for interventions while living away from their husbands, communities, and kin at clinic compounds. When women in this sample did undergo surgeries, the majority did not attain continence.
This study found that women are waiting at clinics for extended periods of time. Women frequently wait on center compounds without any idea of if or when they will be scheduled for surgery. For example, Aïshatou, a twenty-fiveyear-old Tuareg woman explained, "to me, Niamey was as far away from my home as I could imagine. After Niamey, there was only the great unknown. I cried for three days before leaving my village. But [12] [13] [14] [15] In a study at Niamey's National Hospital, Harouna et al. found that 45.5% of women had waited between six months to one year, while 34.5% had waited more than one year. 12 In an 18-month cohort study conducted with women with fistula in Niger and Mali, Maulet et al. found that the median time spent in fistula centers during the study period was seven months. 13 Additionally, it was the women who failed to gain continence who lingered at centers, eight of whom did not leave the center at all during the entirety of the 18-month study. 13 These long absences from home in the search for care compound women's social problems dramatically. The current research found that prolonged absence from home in search of treatment often has detrimental effects on women's social lives, resulting in increased social marginalization and social stigma because of the strain long absences place on women's social ties, which begin to fray and then rupture as women become increasingly peripheral to their community, kin, and romantic partners. 16 The severity of the attenuation of these social fabrics tends to be directly related to the length of time a woman is absent for treatment. These findings have implications for fistula clinic staff, who may work to reduce the amount of time women spend at centers and away from home. Centers might also reconsider or individualize lengthy pre-or postsurgical "reintegration" or "rehabilitation" courses.
While much humanitarian and media messaging proclaims an 85-90% success rate for fistula surgery (see, [17] [18] [19] ), the 100 women with fistula followed in this study fared much more poorly. Of the 61 women in the sample who underwent fistula surgery, only 36% attained continence during the research period. Outcomes varied slightly by fistula center, ranging between a 31% continence outcome at CNRFO/ Lamordé to 41% at Danja. The 41% continence outcome at Danja can be compared to the center's overall success rate for February 2012 to July 2013 of 49%, reported in an interview by Danja's director.
Women underwent up to 11 previous surgeries, with 33% of women having undergone 4 or more previous total surgeries. Considering that each surgery results in an average stay of nearly six months on the hospital compound, this may translate into years away from home. The confluence of long waits and poor surgical outcomes means that more attention must be focused on how women balance the hope for cure with the risk of social harm, strategically deciding whether or not to abandon or reinitiate their pursuit of surgical cure. Significant research has suggested that fistula is the source of social stigma. However, this research suggests that it may partially be the lengthy process of seeking treatment in Niger -and not necessarily the condition for which women are being treated -that causes social harm for women back home.
Although all four sites were considered "fistula centers," they were quite distinct, characterized by a varying spectrum of services and opportunities for women. For example, only one of the four sites (Danja) had a fully staffed and functional surgical block, offering women regular surgeries. The vast majority of fistula surgeries available at CNRFO were performed by visiting foreign surgical missions, and thus irregular and subject to long waits. In May 2013, fistula activities at Lamordé were halted. Dimol billed itself as a "waiting and reintegration center," offering women with fistula a place to live, eat, wait, and receive various trainings, but not to receive medical care (although women themselves were unaware of this). Danja offered women activities and various programming; while social programming at Dimol and CNRFO was infrequent, thus offering women little more than a shaded place to spend their days, months, or years waiting. Indeed, the quality and content of "care" in fistula centers across Niger varied remarkably.
The relatively poor surgical outcomes and variability by center highlight the importance of investing resources in fistula repair centers of excellence. Fistula centers should work to radically reduce wait times, improve clinical communication, and increase intercenter collaboration. This study demonstrates the importance of further research on surgical failure, extended wait times, and their social consequences to women.
